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Since Lane's (1) first established case of dermatitis due to hypersensitivity to
procaine, there have appeared in the literature numerous instances of cutaneous
reactions to the various types of local anesthetics. In recent years the frequently
prescribed and promiscuous use of members of this group of chemicals in eye-
drops and in ointments and solutions used in the treatment of itching and other
cutaneous symptoms, has added an increasing number of the general population
to the group of surgeons and dentists who are occupationally predisposed to the
development of surface contact sensitivity to local anesthetics.
Although the mucous membranes may absorb local anesthetics applied and thus
permit the production of untoward systemic effects—as was long ago emphasized
by Lewin (2) with regard to cocaine—yet mucous membranes very rarely either
alone show reactions to sensitization or participate in the epidermal hyper-
sensitivity of the skin.
The rarity of stomatitis venenata (contact allergic reactions of the oral mucous
membrane) has been recently referred to by Loveman (3) in his report of such a
case due to oil of anise and by Sulzberger and Goodman (4) in their studies of
cheilitis with special reference to sensitivity to lipstick.
The present author has consulted otolaryngologists and ophthalmologists of
long experience, who stated that they have never seen reactions of this type on
the oral mucous membrane but have occasionally noted a conjunctivitis (perhaps
due to sensitization) following repeated instillations of certain local anesthetics
into the eye.
On the rare occasion when one encounters an individual who, exhibiting a
hypersensitivity to a chemical compound frequently employed in medicine,
gives positive skin tests to more than one member of the group to which it belongs,
it may prove of great importance to determine, if possible, whether the entire
molecule, a certain element, a single radical, or a combination of radicals in the
chemical structure is responsible for the reaction. For example, as pointed out
by J. Jadassohn and others, and more recently by Coca (5), the sensitivity to the
mercurials has been shown not to depend on their compounds but on the element
mercury. Similarly Br. Bloch showed that in certain cases of iodoform sensi-
tization neither the iodides nor iodine were provocative but rather the methyl
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group—since reactions in the same individual may be elicited to other chemicals
possessing a methyl radical, whereas the iodine substitution products of com-
pounds containing three or more carbon atoms are inactive. In Dawson and
Garbade's (6) study of their case of urticarial hypersensitiveness to quinine,
cinchonidine and other alkaloids of the cinchona series they were able to show
that there exists a relationship between the idiosyncrasiogenic qualities of the
chemical and its dextrorotatory or levorotatory properties, since there was a
tendency for certain levorotatory members of this group to produce positive skin
reactions whereas the corresponding dextro-isomers gave negative results.
Studies which have thus far been carried out with local anes-
thetics have not definitely established whether the hypersensitive
skin of an individual is specifically reactive to, for example, the
benzene nucleus or the pyridirie nucleus in these respective types
of compounds, or, whether on the other hand, the reaction is
directed toward the entire molecule. Waidron (7) in one of two
cases of dentists who were skin-hypersensitive to procaine,
obtained positive patch tests to procaine, cocaine, tutocaine,
butyn, metycaine and pontocaine. In his discussion on Wal-
dron's report, Brunsting stated that in several instances in which
there was sensitivity to anesthetics built on a benzene nucleus,
symptoms could be avoided by substituting one such as mety-
caine which is built on a pyridine nucleus. This implied
specificity of reaction toward the chemical root of a group of local
anesthetics, if it has occurred at all, must have been quite rare
and actual proof of it has apparently thus far been lacking.
Judging from the literature only few attempts and then only
meager ones have been made to determine whether there exists a
tendency for a skin to develop hypersensitivity specifically di-
rected toward a nucleus or group of radicals common to the
chemical structure of one particular group of local anesthetics.
At the suggestion of Sulzberger, Bart M. James (8) undertook
a study of a case of procaine skin hypersensitivity and sought to
determine a possible relationship to particular chemical groups
of the local anesthetics. James patch-tested Sulzberger's patient
with one per cent solutions of sixteen local anesthetics and found
that although there was a positive reaction to procaine with the
formula
112N<)COOC5H4N (C2115)2
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there was a negative response to the anesthetic whose chemical
structure is basically the same as all those built upon a benzene
nucleus, namely para-amino benzoie acid,
H2N'COOll.
Furthermore, this patient reacted to alypin,
<"JCOOC5HSN2 (CH3)4;
and to diethylaminoethanol; but did not react to a structure
fundamentally similar to that of procaine, namely, borocaine,
511B02
IISN( >COOCH2CH2—N(\______/ C2H5
Again, there was a slight reaction to butesin but also to a totally
unrelated local anesthetic of the quinoline group, namely, vuzin.
Because of the erratic and unpredictable behavior of the procaine
hypersensitive skin of this patient James concluded that in this
particular case it was impossible to correlate hypersensitivity to
the local anesthetics with their chemical structures.
REPORT OF A CASE
I. L., a young widow, childless, in robust health, when first seen in consultation
on February 22, 1937 had been under treatment for the past four weeks for an
inflammation which had begun on the eyelids and spread to cover the entire face.
During this period she was unable to engage in her work as a milliner and was
virtually confined to the house. The physicians who were treating her, after
noting that the process became progressively worse in spite of various local appli-
cations suspected an internal origin and prescribed calcium gluconate and ergot-
amine tartrate orally, and bed rest.
Her family history revealed that her mother and brother had had bronchitis
(which might have been asthmatic). This brother, when he used an ephedrine
nasal spray would "break out" violently on his face. A sister of the patient had
"eczema" of the hands for about 6 months.
The patient was first affected with hayfever 10 years ago, at which time she
gave a strongly positive urticarial skin reaction to ragweed. The attacks began
about August 20 and although she had received no specific treatment heretofore,
in 1937 she was given preseasonal inoculations with a commercial desensitizing
pollen extract of the fall season ragweed group. There were fairly pronounced
local reactions following each injection. Prior to 1932 she had suffered with a
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sinus infection for a few years. She stated that when in those days she used a
prescribed ephedrine nasal spray, she, like her brother, would have swelling of the
lips and about the nose with itching and burning. Following tonsillectomy in
1932 the sinus trouble cleared up. The patient recalled that on one occasion in
childhood she was "poisoned" by eating crabs and was sick for 10 days. She has
also had attacks of urticaria from eating strawberries. Menstruation has been
normal.
Aside from the condition of the skin the general physical examination was
negative. The face was involved by an intensive inflammatory process. The
skin of the upper and lower eyelids were extremely swollen, of a dusky red color,
glazed, and showed a few serous crusts. She opened her eyes with difficulty and
then only slightly, exhibiting a marked photophobia, because of which she wore
dark tortoise shell rimmed glasses. However, there was no evidence of conjunc-
tivitis. Both cheeks over the malar areas were also diffusely swollen and in-
tensely erythematous with marked weeping, crusting and scaling. The process
involved the nose and extended irregularly outward and downward to the ears
and lower jaws. There were a few outlying discrete papulo-vesicles and small
ill-defined patches of confluent papules and papulo-vesicles even on the neck.
The edema and erythema with vesiculation, and the honey-like serous oozing
and crusting constituted the picture of a contact-type eczematous dermatitis.
The patient had been virtually confined to the house for about 3 weeks, had not
recently been exposed to any plants and had been under local protective treat-
ment, so that many ordinary sources of irritation could hardly be seriously sus-
pected. The question of irritation from cosmetics and the tortoise shell glasses
was considered but the patient had used no cosmetics with the exception of mas-
cara and this only once in the past three weeks. The eyeglasses were not strongly
suspected principally because of the great extent of the eruption.
On questioning it was discovered that in the latter part of November 1936
the patient had begun to use daily an eye-wash which was prescribed by a physi-
cian for the complaint of "tired-eyes." She washed her eyes daily with this
solution which consisted of adrenalin, 1:1000, 20 minims, boric acid 2%, in
thirty cubic centimeters of one per cent procaine hydrochloride solution. After
three weeks she exhausted her supply of these eyedrops and used none for the following
three weeks. She then replenished her supply and made uninterrupted daily drop
instillations into both eyes. Sometime in the last week of January 1937 she began
to notice burning, smarting and itching of the eyes which caused her to scratch
and rub. Shortly afterwards inflammation set in about the eyes and extended
over the face to produce the picture as described above, which she presented
when the author first examined her on February 22, 1937. She had used the drops
daily until this date.
The eye wash was immediately suspected to be the causative agent and it
was withdrawn. Then with the use of soothing astringent compresses and an
ointment of equal parts of the ointment of Boric Acid (U.S.P.) and Nupercaine
ointment (Ciba) there was prompt relief. While the process was subsiding
patch tests were performed on the upper arms with a solution of adrenalin 1:1000,
later with her mascara, cosmetic powder and the tortoise shell spectacles, all of
which were negative. Tests with materials which she handled in her occupa-
tion including brown and blue felt and a straw gave negative responses.
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Within ten days the eczematous process on the face had almost entirely dis-
appeared.
The solution of eyewash applied as a patch test resulted after 24 hours in a
violent reaction of erythema, brawny edema, marked vesiculation, oozing and
crusting, which extended much beyond the limits of the patch. There was pain,
itching and burning and the process was exactly identical to that which had been
present on the face.
About two weeks after the patient was free from any eruption an opthal-
mologist to whom the patient was referred for a chalazion in each eye instilled a
one-per cent solution of larocaine hydrochloride. Within three hours there
developed intense itching and erythema of the face and eighteen hours later an
eczematous process similar to that first seen was again present. There was no
conjunctivitis.
EXPLANATORY DATA AND METHOD
For purposes of a clear presentation of the data it is advisable
to divide the local anesthetics employed in this study into (1)
those of the cocaine group, which are built upon a complex multi-
ple ring structure of the ecgonine type, (2) those of the procaine
group which are built upon a simple benzene ring which has been
converted into a benzoate with a long chain or multiple radicals
replacing the H of the carboxyl group (these are convertible into
the hydrochloride, sulphate or borate salts which are quite soluble
in water; the representative of this group is procaine with the
following structure:
H2N<"J3C00C2114N(C2H5)2),
(3) those of the same structure except that the H of the carboxyl
group is replaced by a short chain or usually one simple radical,
(these are usually relatively insoluble in water; the representatives
of the group are para-amino-benzoic acid,
H2N'COOll,
and a widely used anesthetic known as benzocaine, or ethyl
amino benzoate
(ll2N{Jcooc2H5),
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(4) those which are constructed upon a pyridine nucleus like
metycaine, (5) those of the quinoline group, and (6) those of the
phenol group, which, of course, produce a surface anesthesia by
their special protoplasmic poisonous qualities as opposed to the
peculiar manner of action of the usual anesthetics with their
characteristic affinity for nerves.
The tables in addition to showing the behavior of the patient's hypersensitive
skin to preparations of the various groups of anesthetics, include the results of
tests with non-anesthetic chemicals whose structures permitted the differentia-
tion of the specific form of sensitivity brought to light by this case.
For testing purposes the upper back or upper arms were used, except for
repeat-tests which were applied to the forearm or thigh. When the same ma-
terial was applied to the upper or lower portion of the body the results in degree
of positivity corresponded, indicating a generalized and pronounced skin hyper-
sensitivity to the procaine type of anesthetics in this individual. The intensity
of reaction was graded according to the scheme proposed by Bloch (9).2 The
preparations used were one per cent solutions in water whenever possible, other-
wise solutions were 1% in alcohol or olive oil.
DISCUSSION OF TABULATED DATA
From the moment the patient expressed a willingness to
cooperate in the matter of carrying out tests on her skin, patch
tests with various preparations were performed and the tables
represent the data compiled from these studies. A few of the
tests were repeated on the patient two or more times, and occa-
sionally the results were controlled by tests on two non-sensitive
individuals (a young man and a young woman); such tests for
example, among others, were done with aniline, paraphenyl-
enediamine and a few phenols. All these tests proved negative
in these two control individuals except that in the young man
there was a very faint reaction to meta-amino-phenol.
Patch tests with oil of heliotrope, oil of bergamot, orris root,
4% boric acid solution and 70% alcohol were negative in the
patient.
2 In this paper, read at the 13th Congress of the German Dermatological
Society, Bruno Bloch stated that the patch test is read after 24 hours and five
degrees of positive reaction are distinguished: (1) simple erythema, (2) erythema,
swelling and isolated papules, (3) more intense erythema and swelling, papules
and isolated vesicles (4) intensely erythematous surface, studded with papules
and vesicles—acute dermatitis, (5) extreme inflammation with enormous con-
fluent vesicles, weeping, etc.
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The first tests in the series of local anesthetics were those
performed with the following members of the procaine group:
procaine, larocaine, butyn, pontocaine, tutocaine and borocaine; and
it is noted in Table 1 that all of these tests were strongly positive.
Then the test with alypin was performed and surprisingly it
proved to be negative. It was thought that since the patient
exhibited so consistently a tendency to strong reactions to the
TABLE 1
Results of patch tests with local anesthetics and allied drugs used on the hypersensitive
skin of I. L.
Procaine group
DRUGS BESUI/PSOFPATCU
Procaine (para- amino benzoyl-diethylaminoethanol hydro-
chloride) +++++
Larocairie (1-para-amino-benzoyl-2. 2-dimethyl-3-diethylamino-
propanol hydrochloride) +++++
Butyn (para-amino benzoyl-gamma-dinormal butylamino-
propanol sulphate) +++++
Pontocaine (para-butyl-amino-benzoyl-dimethyl amino
ethanol hydrochloride) +++
Tutocaine (para-amino-benzoyl-dimethylaminomethyl-
butanol hydrochloride) +++++
Borocaine (procaine borate) (para-amino-benzoyl-diethyl-
amino ethanol penta meta borate)
Procaine base (1% in olive oil)
Alypin (benzoyl-tetramethyl diamino-ethyl-isopropyl alcohol
hydrochloride) Negative
Diethylaminoethanol Negative
Benzene (1% in olive oil) Negative
Aniline ++++
procaine group with the benzene ring structure, there should
have been obtained a positive reaction to alypin, the base of
which is essentially the same, that is,
'Jcoo.
However, upon reflection it was felt that since the amino radical
is absent from the alypin structure and since the patient had
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never shown any irritation to repeated cleansings of the skin
with pure benzene, that this deviation with regard to alypin
might be significant rather than accidental.
A patch test with one per cent benzene in olive oil was negative.
It thus began to look as if there were specificity of reaction toward
the amino-substituted benzene or aniline root of the local anes-
thetic of this type rather than toward the simple benzene root.
This suspicion was strengthened by the fact that tests with the
TABLE 2
Results of patch tests with local anesthetic8 and allied drugs used on the hypersensitive
skin of I. L.
DRUGS RESUVZSOF PATCH
The cocaine group:
Cocaine (methyl benzoyl ecgonine hydrochloride) Negative
Tropacocaine (benzoyl pseudotropeine hydrochloride) Negative
Holocaine (ethenyl-paradiethoxy-diphenyl-amidine hydro-
chloride) Negative
The quinol'ine group:
Nupercaine (aipha-butyl-oxycinchoninic acid; diethyl-ethyl-
ene-diamide hydrochloride) Negative
Eucupin (isoamyihydrocupreine dihydrochioride) Negative
Vuzin (isoctyihydrocupreine dihydrochloride) Negative
The pyridine group:
Metycaine (gamma-(2 methyl piperidino)-propyl benzoate
hydrochloride) Negative
Beta-eucaine hydrochloride (trimethyl benzoxy piperidine
hydrochloride) Negative
Pyridine Negative
simple (short chain) benzoate anesthetics used, all gave positive
reactions (Table 3).
Further tests, of course, were performed as indicated in the
tables, to determine whether the hypersensitivity was strictly
directed toward the substituted aniline base with the amino
group in the para (one) position. To this end, various prepara-
tions with basic structural formulas in which the amino group is
located in the meta (two) and ortho (three) positions were em-
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ployed in one per cent solution for patch tests. The responses to
these chemicals were consistently negative.
It was thus established that the patient's skin was essentially
specifically hypersensitive to the substituted aniline structure, para-
amino-benzoyl- which represents the usual base of the local anes-
thetics of the procaine type.
TABLE 3
Results of patch tests with local anesthetics used on the hypersensitive akin of I. L.
Para-amino benzoic acid group and some related non-anesthetic drugs
DRUGS SOL'ET 8OLUBILITT IN WATER RESULTS OF
Butesin (n-butyl paraminoben-
zoate)
Benzocaine (ethyl paraminoben-
zoate)
Aminodracylic acid (para amino-
benzoic acid)
Panthesine (n-diethyl-leucinol
paraminobenzoate)
Benzyl benzoate
Orthoform (methyl meta-amino-
para-oxybenzoate)
Alcohol
Alcohol
Alcohol
Water
Alcohol
Alcohol
1:7000
1:2500
Easily only in
boiling water
Quite soluble
Insoluble
Insoluble
+
++
+++
+++++
Negative
Negative
Sodium paraminobenzoate
Sodium meta-amino benzoate
Anthranilic acid (ortho-amino-
benzoic acid)
Benzaminic acid (meta-amino-
benzoic acid)
Methyl anthranilate (methyl ortho
amino bensoate)
Water
Water
Alcohol
Alcohol
Alcohol
Quite soluble
Quite soluble
Only in boiling
water
Only in boiling
water
Insoluble
+++++
Negative
Negative
Negative
Negative
The moderately strong reaction to pontocaine which differs
from the other anesthetics of this type by the substitution of one
H of the amino group with a butyl radical would only serve to
confirm the fact, that just as other amino qualities are unin-
fluenced by H substitution with an alkyl radical so also are the
allergenic properties unaltered by such substitution.
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The test to aniline itself was strongly positive, but on the other
hand patch tests with acetanilid,
CH3COHN,
in which an acyl radical replaces one H atom of the amino group,
and with a structure such as prontylin (sulfanilamide),
H2N'J3NHSO2,
in which the carboxyl group is completely replaced by a sul-
phonamid group were totally negative.
As noted in the tables a large series of chemicals, including
other forms of local anesthetics (Table 2) and more or less struc-
turally related compounds gave negative responses.
The studies clearly indicated that so far as the local anesthetics
are concerned there may exist a relationship between the consti-
tutional formulas of the substances used and their reaction-elicit-
ing properties on the hypersensitive skin of the patient. In this
particular instance the hypersensitivity was directed specifically
toward the chemical grouping para-amino-benzoyl,
H2N'J3,COO.
SPECIAL TESTS AND COLLATERAL SENSITIZATION
A scratch test with 1% procaine hydrochloride was negative
after 30 minutes and 24 hours. Adjacent to the scratch a marked
dermatitis appeared after 24 hours. An intradermal inoculation
of 0.10 cubic centimeter of this solution elicited no reaction.
Under instructions, the patient swabbed the buccal mucous
membrane just within the angle of the mouth on one side with a
1% solution of procaine hydrochloride in olive oil, every hour for
a period of 12 hours. There was no reaction on the mucous
membrane, but as a result of accidental contact the skin of the
cheek showed a marked dermatitis 24 hours after the initial
swabbing.
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As indicated above, and as was to be expected, the patient's skin showed a
multiple sensitivity. For example, there was a collateral hypersensitivity to
the phenol base; the test to phenol was +--+, to para-amino-phenol +++++,
and to meta-amino-phenol +++++. Chloretone gave a +++ test and benzyl
alcohol a +--+-j-. Aside from the special sensitivity to the phenols, there was
consistently a negative response to chemicals of a benzene ring structure in which
the amino group (NH2) and the carboxyl group (COO) were other than in the
position to constitute the structural base para-amino-benzoyl.
(H2N<)coo).
The skin tests were negative also to any chemical in which either of the groups
was substituted by another group. For example the test to a 1% aqueous solu-
tion of sulfanilamide, in which the carboxyl is replaced by a sulphonamide group
was negative. Tests with epinephrine, ephedrine, prontosil, para-phenylene
diamine hydrochloride and orthophenylamine diamine were also negative.
In all the accompanying tables the drugs listed above the line are anes-
thetics, those below the line are not anesthetics but were used to correlate and to
establish the specific direction of the eczematous hypersensitivity of the subject
in this study.
DISCUSSION AND COMMENT
It is apparent from this study, that contrary to the findings in
the ease reported by James (8) and referred to earlier in this
paper, there can exist, even if only rarely, a cutaneous contact-
type hypersensitivity to the local anesthetics in which a certain
chemical group is specifically responsible for the hypersensitiveness.
In my case the patient's skin was hypersensitive to members of
the procaine group of anesthetics, but did not react to those of
the cocaine, pyridine or quinoline groups, which were used in
these experiments. By patch testing also with a number of
non-anesthetic drugs structurally related to the procaine type
of anesthetic it was determined that the hypersensitivity was
specifically directed to the substituted aniline base (para-amino-
bnzoyl,
(H NCOO
common to most of these anesthetics. There was no reaction to
drugs of this structural type in which the amino group was in the
meta or ortho position with respect to the carboxyl group.
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Since there was also a strong reaction to aniline, it may be pre-
sumed that my patient's skin is hypersensitive to aniline in its
chemical property in the procaine type of anesthetic, that is, as
para-amino-benzene; and further, that the hypersensitiveness to
these substances depends on the relationship of the carboxyl
group to an amino group in the para position.
The patch test with procaine borate (borocaine) not only yielded a maximally
intense inflammatory reaction but persisted longer (more than seven days) than
FIG. 1. PATCH TESTS ON THE PROCAINE HYPERSENSITIVE SKIN OF I. L.
Forearm: Site of maximally intense +++++ reaction to borocaine (procaine
borate) seven days after application of test.
Upper arm (outer surface): Site of + reaction to butesin (24 hours).
that produced by any of the other drugs tested (Figure 1). Whether any signifi-
cance can be attached to this incident is problematic and would be based on
the following facts. The surface anesthetic effect of the salts of the procaine
base is increased as the hydrolytic dissociation increases and the electrolytic
dissociation diminishes, the anesthetic action being determined by the base in
the free, dissolved state and not by the electrolytically ionized base. The
specific selective action on nerve fibrils of a local anesthetic base varies according
to the acid with which its different salts are combined. If combined with a strong
acid the marked electrolytic dissociation causes the salt to be relatively rapidly
absorbed into the circulation and less active locally. If the salt is combined
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with a weak acid electrolytic dissociation is reduced, with resultant slower
absorption and greater local anesthetic efficiency. For these reasons, as Cope-
land and Notton (10) have pointed out, the borocaines when properly prepared
so that their pH value in aqueous solution is kept high (on the alkaline side of
neutrality) often exert more than ten times the anesthetic action of the hydro-
chlorides. There is the possibility that the intense and prolonged reaction of
my patient's skin to borocaine, apparently exceeding that to the hydrochlorides
might indicate a parallelism between local surface anesthetic action and irritant
(allergenic) power based on the facts just cited.
Another point of interest in this study is the variation in the degree of reaction
elicited in the patch tests with the drugs designated as the para-amino-benzoic
acid group. Butesin gave a + reaction (Figure 1), benzoeaine ++, and
paraininobenzoic acid +++. These drugs were used as a one per cent solution
in alcohol because of their relative insolubility in water. The drugs panthesin
(n-leucinol para amino benzoate) and sodium para amino benzoate, both quite
soluble in water, and used as one per cent solutions in water, gave strong reac-
tions (+++++). It would appear, at least with respect to these local anes-
thetics, that relative irritant (allergenic) qualities increase in proportion to
water-solubility. The evidence for this presumption is, however, not clear cut.
From the data compiled, one is only enabled to reflect on several factors which
might explain the responses obtained to these drugs, namely, it may be a matter
of (1) their acidity or alkalinity, or (2) their water or alcohol solubility, or (3)
the content of the sodium ion, which might catalyze the allergenic action.
CONCLUSIONS
1. A case is reported of a patient whose skin manifested
eczematous contact-type hypersensitiveness to local anesthetics
of the procaine group.
2. Studies by means of patch testing with various types of
local anesthetics and with other structurally related drugs proved
that there was in this case a relationship between the constitu-
tional formulas of the local anesthetics and their reaction-
producing properties on the hypersensitive skin.
3. In the patient studied the skin manifested a specific hyper-
sensitiveness to the substituted aniline base, para amino benzoyl
(HzNICOO)
which constitutes the nucleus of most of the local anesthetics of
the procaine and para-amino benzoic acid type.
4. Observation and experiment served to confirm the fact that
in an individual whose skin manifests the very highest degree of
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contact-type allergic eczematous sensitivity the mucous membrane
does not necessarily develop this sensitivity.
5. The possible relationship between the degree of reaction
elicited by a few of the anesthetics and their chemical structure
or state is discussed.
6. It would seem that in certain individuals whose skins are
hypersensitive to a local anesthetic of the procaine type, the
offending factor may be the complete substituted aniline, and
not the simple benzene nucleus.
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Baltimore, Maryland
BIBLIOGRAPHY
(1) C. G.: Occupational Dermatitis in Dentists. Susceptibility to Pro-
caine. Arch. Dermat. & Syph., 3: 235 (March) 1921.
(2) LEWIN, L.: Cocaine, Nebenwirkungen der Arzneimittel. Hirschwald, Ber-
lin, 1899, 3rd Edition, pp. 206—229.
(3) LOVEMAN, A. B.: Stomatitis Venenata: Report of a Case of Sensitivity of
the Mucous Membrane and the Skin to Oil of Anise. Arch. Dermat.
& Syph., 37: 70 (Jan.) 1938.
(4) SULZEEEGER, M. B. AND GOODMAN, J.: Acquired Specific Hypersensitivity
to Simple Chemicals. II. Cheilitis, with Special Reference to Sensi-
tivity to Lipstick. Arch. Dermat. & Syph., 37: 597 (April) 1938.
(5) COCA, A. F.: Hypersensitiveness. In Tjcs, F.: Practice of Medicine.
Prior, Hagerstown, Maryland, 1920, Vol. 1, pp. 107—171.
(6) (a) DAWSON, W. T. AND GARBADE, F. A.: Idiosyncrasy to Quinine, Cm-
chonidine and Ethyihydrocupreine and other Levorotatory Alkaloids
of the Cinchona Series. J. A. M. A., 94: 704 (March 8) 1930. (b)
DAWSON, W. T. AND GARBADE, F. A.: Idiosyncrasy to Quinine, Cm—
chonidine and Ethyihydrocupreine and other Levorotatory Alkaloids
of the Cinchona Series: Further Chemical Delimitation of the Idio-
syncrasy: Alteration in Sensitiveness. J. Pharmacol. & Exper.
Therap., 39: 417 (Aug.) 1930.
(7) WALDRON, G. W.: Hypersensitivity to Procaine. Proc. Staff Meet. Mayo
Clinic, 9: 254 (April 25) 1934.
(8) JAMES, B. M.: Procaine Dermatitis: Report of a Case and Attempt to
Determine Chemical Groups Responsible for Hypersensitiveness.
J. A. M. A.: 97: 440 (August 15) 1931.
(9) BLOCH, B.: Referate fiber Ekzem Pathogenese. Verhandlungen der
Deutschen Dermatologischen Gesellschaft. Dreizehnter Kongress.
Arch. f. Dermat. u. Syph., 145: 34, 1924.
(10) COPELAND, A. J. AND NOrTON, H. E. F.: The Borocaines: A New Class of
Local Anaesthetics. Brit. M. J., 2: 547 (Sept. 26) 1925.
